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$G$ $(L,$ $l_{0},$ $C,$ $Inv$ , prob $)$
. $L$. $l_{0}\in L$. $C$. $Inv$ :
$Larrow Zones(C)$. $prob\subseteq L\cross Zones(C)\cross$
Dist $(2^{C}\cross L)$
$G$ $s$ $(l, \nu)$
$G$ $l_{0}$
$0$ $\nu_{0}$







$l\in L$ . $\zeta_{g}\in$ Zones$(C)$ ,
1:
$G_{1}$
$p\in$ Dist $(2^{C}\cross L)$
$p$ : $2^{C}\cross Larrow(0,1]$
$X\in 2^{C}$ $l’\in L$
$p(X, l’)\in(O, 1]$
$(l, \nu)$







$x,$ $y$ $\in$ $C$
start, sent, $u$ nsent, error $\in$ $L$
1 start $\theta.8$ sent
0.2 unsent
$\mu 0$ ,unsent 0.9 sent 0.1
unsent $\}_{\llcorner}^{-}$ $\mu_{1}$. $($start, $x=0\wedge y=0)$
26
. 2 $($start, $x=2\wedge y=2)$
$x<3$ 3
. (start, $x>1,$ $\mu_{0}$ ) 0.2




$G$ $(l, \zeta_{g)}p)\in prob$
$(l, \nu)\in S$ $(l’, \nu’)\in S$
$((l, \nu), t, \mu)\in Steps$
. $t$
$(l, \nu)arrow(l’, \nu’)t,\mu\perp(\emptyset,(l’,\nu’))$
. 1 $($ unsent, $x=1\wedge y=3)$
$\circ$ (unsent, true, $\mu_{1}$ ) $0.9$





$G=$ $(L,$ $C,$ $Inv$ , prob, $\mathcal{L})$
$\mathcal{M}c$ ( $S$, Steps, $\mathcal{L}’$ ) $\cdot$
. $S\subseteq L\cross \mathcal{V}_{C}$. $Steps\subseteq S\cross \mathbb{R}^{>0}\cross$ Dist $(2^{C}\cross S)$
$\circ$ $(l, \nu)\in S$
$\mathcal{L}’(l, \nu)=\mathcal{L}(l)$
$S$ $(l, \nu)\in S$ $\nu\triangleright Inv(l)$
Steps
1




$\mu\perp(\emptyset, (l’, \nu’))=\{\begin{array}{l}1if l’=l\wedge\nu’=\nu+t\wedge\nu’\triangleright Inv(l)\wedge t>00 otherwise\end{array}$
. $(l, \zeta_{g}, p)$
$(l, \nu)arrow(l’, \nu’)0,\mu(X,(l’,\nu’))$
$\mu(X, (l’, \nu’))=\{\begin{array}{ll}p(X, l’) if \nu\triangleright\zeta_{g}\wedge\nu’=\nu[X:=0]0 otherwise\end{array}$
$\mathcal{M}$ $\mu(X, (l’, \nu’))$
$X$ $(l’, \nu’)$
$G$
$p(X, l’)$ $\mathcal{M}$ $\mu(X, (l’, \nu’))$
$7?\backslash$
$\mathcal{M}$
$\omega$ $\mathcal{M}$ $s\in S$
$\omega=sarrow s’arrow s’’arrow t,\mu(X,s’)t’,\mu’(X’,s’’)t’’,\mu’’(X’’,s’’’)\ldots$
4
$\omega fin$ $|\omega fin|$
( ) , last $(\omega fin)$
$\omega_{ful}$
$s$ ( )
$Path_{ful}(s)$ (Pathfin $(s)$ ) $\Sigma_{s\in S}Path_{fu\downarrow}(s)$
$Path_{ful}$
- $\Sigma_{s\in S}Path_{\int ul}(s)$
$Pathfin$
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$s\models^{\text{ }}p_{>\lambda}[\phi_{1}\mathcal{U}\phi_{2}]$ $\Leftrightarrow$ $P_{S}^{A}(\phi_{1}\mathcal{U}\phi_{2})>\lambda$
$A\in Adv$
2.3 ( ) $\mathcal{M}$
$P^{A}$
$A$







(last $(\omega fin),$ $t,$ $\mu$) $\in$ Steps
$\phi_{1}\mathcal{U}\phi_{2}$ $\omega\models\phi_{1}\mathcal{U}\phi_{2}$
$A:Pathfinarrow \mathbb{R}^{\geq 0}\cross Dist(2^{C}\cross S)$
$\models$
$A\in Adv$
$\omega\models\phi_{1}\mathcal{U}\phi_{2}$ $\Leftrightarrow$ $i\in \mathcal{N}.(\omega(i)\models\phi_{2}$ $\forall j<$
$i.\omega(j)\models\phi_{1}\mathcal{U}\phi_{2})$
2.2 PTCTL





$\phi::=a|\zeta|\phi\vee\phi|\phi$ A $\phi|^{\text{ }}\mathcal{P}_{>\lambda}[\phi \mathcal{U}\phi]$




2.5 ( PTCTL ) $TPS=$
($S$, TStep, $\mathcal{L}’$ ) $PTA$
$s\in$
$S$ ,PTCTL $\theta$ , $s$ $\theta$
$s\models\theta$ $\models$
$s\models a$ $\Leftrightarrow$ $a\in \mathcal{L}’(s)$
$s\models\zeta$ $\Leftrightarrow$ $s\triangleright\zeta$
$s\models\phi_{1}\vee\phi_{2}$ $\Leftrightarrow$ $S\models\phi_{1}$ or $s\models\phi_{2}$
$s\models\phi_{1}\wedge\phi_{2}$ $\Leftrightarrow$ $s\models\phi_{1}$ and $s\models\phi_{2}$
$\text{ _{}p_{>\lambda}[\phi_{1}\mathcal{U}\phi_{2}]}$ PTCTL
$\sum_{uJ\in\Omega}Prob_{fin}^{A}(\omega)>\lambda$
$s\in S$ , $A\in Adv,\Omega\in$
$\{Path_{ful}^{A}(s)|\omega\models\phi_{1}\mathcal{U}\phi_{2}\}$










$x_{1},$ $x_{2}\in C,$ $c\in N,$ $d\in \mathbb{Z}$
$\nu$ . $\psi$ $\nu$
$\psi$ $\psi\nu\in$ {true, false} $\psi$
$x\in C$ $\nu(x)$
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$\nu$ $\psi$ $\psi\nu=true$ $\grave$
$\grave$
–
$x>c,$ $x\geq c,$ $x_{1}-x_{2}<d$













$\Psi$ $\mathcal{M}$ $(l, \nu)$ $(l, b^{l})$
$\alpha$ : $Sarrow s\#$
$(l, b^{l})$ $=$
$\alpha((l, \nu))$ $b^{l}$ $i$
$b^{l}(i)$ $\psi_{i}^{\iota_{\nu=}}b^{l}(i)$ $\Psi^{l}=$
$\{x\leq 1, x-y<-1\}$ $s=(l,$ $x=1\wedge y=$
1 $)$ $\alpha(s)=$ ( $l$ , (true, false))
$\alpha$








$\Psi=\{\Psi^{l_{O}}, \cdots , \Psi^{l_{k}}\}$
$|$
$\alpha$ : $Sarrow s\#$
$\alpha((l, \nu))=(l, b^{l})s.t$ . $\forall i.b^{l}(i)=\psi_{i}^{l}\nu$
$\gamma$ : $s\#arrow 2^{S}$
$\gamma((l, b^{l}))=\{(l, \nu)\in L\cross \mathcal{V}_{C}|Inv(l)\wedge\bigwedge_{i=0}^{n-1}b^{l}(i)=\psi_{i}^{l}\nu\}$
$|$
$b^{l}\Psi^{l}$ $\backslash \grave{\text{ }}^{\backslash }-$





$G=$ $(L,$ $l_{0},$ $C,$ $Inv$ , Steps $)$
$\mathcal{M}=$ ( $S$, Steps, $\mathcal{L}’$ )
$\Psi$ $\mathcal{M}_{\Psi}^{\#}=(S\#, Steps^{\#}, \mathcal{L}’)$
$o$ $s\#_{=L}\cross \mathcal{B}$. Steps$\#\subseteq s\#\cross$ Dist $(2^{C}\cross S\#)$. $\mathcal{L}’(l, b)=\mathcal{L}(l)$
$(l, \nu)\in\gamma((l, b)).((l, \nu), \mu)\in Steps$
@ $((l, b), \mu\#)\in Steps^{\#}$
$((l, \nu), t, \mu)$ $((l, b), \mu\#)$ $\mu\#$
$\alpha((l, \nu))=$
$(l, b),$ $\alpha((l’, \nu’))=(l’, b’)$
$\mu^{\#}(X, (l’, b’))=\mu(X, (l’, \nu’))$
$\mathcal{M}\#$ $A\#$ $t$













$s_{0}^{\#}h^{\backslash ^{\backslash }}$ PTCTL $\theta$
$so\models\thetaarrow s_{0}^{\#}\models\theta$
2: $G_{1}$ $\mathcal{M}b$






$\in$ $s\#$ , $A$ $\in Adv\#$
$\Omega\#\in\{\omega^{\#}fin|\omega_{ful}^{\#}\in Path^{A^{\#}}fin(s\#)\wedge\omega\#\models\phi_{1}\mathcal{U}\phi_{2}\}$







3.4( PTCTL ) 3
$s\#\models a$ $\Leftrightarrow$ $a\in \mathcal{L}’(s\#)$
$s^{\#}\models\zeta$ $\Leftrightarrow$ $b^{l}\Psi^{l}\wedge\zeta\neq\emptyset$
$s\#\models\phi\vee\psi$ $\Leftrightarrow$ $s^{\#}\models\phi$ or $s^{\#}\models\psi$










$——–\Downarrow_{------\Downarrow_{--------}}^{\frac{\yen\pi 1IO)8l*\alpha \text{ }g\#\text{ }t_{\overline{\delta}}\iota\backslash }{-------------}\leq mh^{S}ff\not\in}-$
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